Phorbol esters potentiate rapid dopamine release from median eminence and striatal synaptosomes.
In the present study, we investigated the ability of phorbol esters to potentiate Ca2+-dependent depolarization-induced release of tritium-labeled dopamine ([3H]DA) from median eminence and striatal synaptosomes. Phorbol esters potentiated [3H]DA release in a concentration-dependent manner in both kinds of dopaminergic nerve terminals and with a potency series similar to that reported for stimulation of protein kinase-C (PKC) activity in other cell systems. Evoked [3H]DA release was increased by 12-O-tetradecanoylphorbol-13-acetate (TPA; 10(-7) M) after 1, 3, 5, and 10 sec of depolarization. The effect of TPA was suppressed by sphingosine, a PKC inhibitor. TPA enhanced [3H]DA release evoked by high K+, veratridine or the Ca2+ ionophore A23187. Phorbol ester potentiation was found to be depolarization dependent, as it was present from 30-75 mM, but not at 5-20 mM external K+. Potentiation was seen at all external Ca2+ concentrations studied between 0.01-3 mM. However, in the absence of external free Ca2+ (i.e. with 0.1 mM EGTA), the phorbol effect was not present. These data indicate that an increase in intrasynaptosomal Ca2+ concentration is necessary for the enhancement of [3H]DA release by phorbol esters to occur. The combination of TPA and the Ca2+ ionophore A23187 does not show the marked synergism observed in some other systems, that is maximal release was not reinstated. This suggests that in dopaminergic nerve terminals, activation of PKC has a modulatory, rather than a mediating, effect on release. Recently, we have shown that hyperprolactinemia stimulated [3H]DA release from median eminence synaptosomes by an external Ca2+-independent mechanism which might involve the PKC pathway. However, in the present work we found that the TPA and PRL effects on evoked [3H]DA release were additive, suggesting that two independent mechanisms are involved. A marked difference in the sensitivity of median eminence and striatal synaptosomes to calcium ionophore was discovered. The concentration of A23187 required to support significant [3H]DA release from median eminence synaptosomes was 3-fold greater than that in striatal synaptosomes. This suggests that some difference in calcium homeostatic processes exists, such as a higher resting striatal Ca2+ concentration, in these two kinds of dopaminergic nerve terminals. These data support the hypothesis that PKC activation potentiates the intrasynaptosomal stimulus-secretion coupling mechanism(s) and that nigrostriatal and tuberoinfundibular dopaminergic nerve terminals are affected by phorbol esters in a similar manner.